
 Econ 10A: Problem Set 8  

(1) U.S. Robots and Mechanical Men Inc. produces robots using scientists (L) and machines (K). 

Suppose its production follows a function,  𝑌 = 𝐿1 2⁄ + 𝐾1 2⁄ . The U.S. Robots pays each 

scientist $4 of wage, purchases each machine for $1, and sells the robots it produces for $16 

each. 

(a) What are the firm’s unconditional factor demands for scientists and machines in the 

long run? (i.e. find 𝐿∗(𝑝, 𝑤, 𝑟) and 𝐾∗(𝑝, 𝑤, 𝑟)) 

 

(b) Find the firm’s profit maximizing output of robots in the long run (𝑌∗). 

 

(c) Derive the firm’s conditional factor demand for scientists and machines in the long run 

(𝐿∗(𝑤, 𝑟, 𝑌) and 𝐾∗(𝑤, 𝑟, 𝑌)). If the firm currently produces the long-run profit 

maximizing number of robots, how many scientists and machines should the firm 

employ to minimize its cost of production? 

 

(d) The CEO of Robco Industries is considering whether it should start producing its own line 

of robots. If Robco Industries has the same technology as the U.S. Robots, does it enter 

given the current price ($16)? 

 

(2) Sebastian runs a jazz venue and hires bartenders (𝑥) and musicians (𝑦) to serve its 

customers. The number of customers the venue serves each month is determined by the 

production function, 𝐹(𝑥, 𝑦) = 𝑥1 3⁄ 𝑦1 3⁄ . Suppose Sebastian pays the bartenders 𝑤 and the 

musicians 𝑟 each month and charges each customer 𝑝 to enter. 

(a) In short run, the number of musicians playing at the venue is fixed at �̅�. What is the 

firm’s unconditional short run factor demand for bartenders, 𝑥𝑆𝑅
∗ (𝑝, 𝑤, 𝑟, �̅�)? 

 

(b) In long run, Sebastian can hire or fire musicians. What is the firm’s unconditional long 

run factor demand for bartenders, 𝑥𝐿𝑅
∗ (𝑝, 𝑤, 𝑟)? 

 

(c) Is the demand for bartenders more elastic with respect to changes in 𝑝 in the long run 

or in the short run? 


